Cadmium (Cd) is a nephrotoxic metal that can accumulate in the kidneys for a long time, damaging the kidneys' tubules and leading to renal failure. This study aimed to determine the relationship between the consumption of well water exposed to Cd and urinary Cd.
INTRODUCTION
Landfills are a known source of cadmium (Cd), which can come from plastic waste, batteries, electronic waste, and industrial waste (Prudent et al. 1996) [7] . Open dumping methods of waste management may exacerbate the problem, resulting in environmental pollution around the landfill due to leachate. The Cd derived from leachate ICGH Conference Proceedings water will seep into the ground and possibly contaminate the well water for residents living near the landfill. Leachate can also degrade the quality of groundwater [11] .
If consumed by residents, Cd-contaminated well water will irritate the stomach and lead to nausea, vomiting, diarrhea, and even death. Cd consumption in low concentrations over a long period of time will accumulate in the kidneys, and high levels will cause kidney damage [3] .
Cd contamination can also cause cardiovascular disorders [4, 9, 15, 21] . The most famous case due to being orally exposed to Cadmium is itai-itai disease, which was caused by Cd-contaminated food and water in Toyama Society, Japan [23] . Cd concentration in the human body can be measured through the blood, urine, breast milk, liver, kidneys, hair, and nails [23] . Various studies have shown a significant relationship between Cd exposure and its concentration in urine [2] .
The Namo Bintang village in Kabupaten Deli Serdang has landfill that used the open dumping method. Although the Namo Bintang landfill has closed, the existing garbage was left without being enclosed or moved to another location. Thus, there was a significant possibility of the landfill leachate contaminating the surrounding environment, as leachate formation may continue for 20-30 years after the landfill ceases operation [16, 20] .
The surrounding Namo Bintang community resides within a 100-meter radius of the landfill. Meanwhile, according to the Indonesian National Standard (SNI) No. 03-3241-1994 on Procedures for Landfill Site Selection, the nearest settlement should be at least 500 meters from a landfill. The Namo Bintang landfill's surrounding community is still using groundwater or well water for drinking, which can potentially include the contaminated leachate produced from the landfill's biodegradable waste [5] .
The village is located within a radius of 200 meters to the west of the Namo Bintang landfill. In this village, the Cd concentration from all 30 wells exceeded the waterquality standards, with the lowest concentration being 0.213 mg/l (42.6-times higher than the quality standard) and the highest concentration being 0.531 mg/l (106.2-times higher than the quality standard; [13] ). 
METHODS
This study was an observational quantitative study that used a cross-sectional design to examine the community around the Namo Bintang dumpsite, Deli Serdang District, North Sumatera Province. The study's population consisted of 99 men and women who were older than 18, who had lived at least seven years in the study site, and who used non-chemically treated well water as a main source for drinking water and cooking. 
Results
In this study, the urinary Cd data were not normally distributed; therefore, the Cd levels in urine were transformed into logarithms, resulting in normally distributed data.
Furthermore, the ACGIH's urinary Cd quality standard was transformed into logarithms; thus, the biological exposure indices (BEI) of the Cd in urine were initially 5 µg/g creatinine to 0.7 µg/g creatinine [6] . Table 1 shows the respondents' urinary Cd levels ranged between 0.78 to 2.31 µg/g creatinine, the mean was 1.423 with a standard deviation of ± 0.312µg/g creatinine.
The mean Cd of the well water was 0.007 mg/l, which means the respondents had been exposed to Cd higher than the normal level of 0.005 mg/l (SNI 7387-2009). Table 2 shows no significant association between the Cd of well water, age, and volume of water intake and the urinary Cd level (p-value > 0.05); however, the duration of Cd intake from water and the urinary Cd level had a significant association (p-value = 0.041).
Y = Urinary
Cd; X 1 = Cd of well water; X 2 = age; X 3 = volume of water intake; X 4 = duration of Cd intake. Figure 1 shows the correlation between the Cd of well water and the measured urinary
Cd level. 
Discussion
Urinary Cd is commonly interpreted in epidemiological studies to measure the Cd accumulated in the body, such as in the kidneys, and it is used as a marker of longterm exposure [12] . Based on the study's results, there was no significant relationship between well-water Cd levels and the Cd in urine. Consumption of drinking water obtained from polluted sources makes only a small contribution to the total dietary Cd intake. Contamination of water sources or Cd dissolution of the pipes or other plumbing fixtures could produce a more significant contribution. The available data indicate that in most cases, the water contributed more than 0.01 mg/day of Cd into the body, The study's results showed no significant relationship between age and urinary Cd.
These results are similar to the findings of Sirivarasai et al. (2002) , who stated there was no significant relation between age and Cd levels in respondents' urine, with a p-value > 0.05. However, these results differ from other studies that stated Cd in the urine will increase according to age [18] .
Gender was among the risk factors tested in this study, and the results are similar to the findings of Adnan et al. (2012) , who showed that the Cd levels in women's urine is higher than in men's urine. These studies proved that low iron levels can enhance the gastrointestinal absorption of Cd through food [1] . This study's results are different from previous studies conducted on workers in industries that are exposed to
Cd, which showed that Cd causes renal tubular dysfunction dependent upon the dose and the occurrence of tubular proteinuria after reaching a critical threshold value [17] .
In workers exposed to Cd, the concentration of urinary Cd was more than 300 μg/g creatinine, indicating possible kidney disease [3] . In another study in Thailand, there was no significant Cd levels in urine among people who were not exposed to Cd at work and those who were. This study's results showed a decreased concentration of
Cd in blood and urine in the general population compared with people who have work exposure to Cd [14, 19] .
In this study, the Cd content in the urine of smokers is higher than in the urine of respondents who were non-smokers. Based on statistical tests, no significant relation was found between Cd in urine and smoking habits. These results conflict with previous studies, which had shown Cd levels in smokers' blood and urine were higher than in was several times higher than in people who were not exposed [10] .
In this study, there was no significant relationship between the water intake amount and Cd in urine. Based on another study with a cross-sectional design that included 120 children between 6-11 years old who had mothers over the age of 45, the use of well water as the main source of drinking water had a significant association with higher levels of Cd in the smoking mothers' urine [8] .
Conclusions
This study found no significant correlations between Cd levels from wells and urinary Cd; however, the wells' Cd levels revealed that 65.7% had been exposed to Cd higher than normal levels and that all urine samples had Cd levels above normal levels.
Further research is suggested to measure biomarkers of other effects, such as the measurement of metallothionein urine as an indicator of kidney damage. Therefore, residents are recommended to not use well water as their main resource for drinking water, and this study's results are expected to be utilized by the Deli Serdang Regency's government as a basis for water and sanitation planning in the study area.
